Entering a new phase: Studying liquids with RIXS at the ALS
by Laurent Duda,
USX group, Uppsala University
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Experiments with X-ray-window sealed liquid "button” cells

Our "button cell”

* 100nm Si;N, or carbon
e ~4 ul sample,

* 30% transmission @ O1ls
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Experiments with X-ray-window sealed liquid “button’ cells

Transmission of x-rays by Transmission of x-rays by carbon
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Experiments with X-ray-window sealed liquid “button’ cells

Transmission of x-rays by Si;N, Transmission of x-rays by carbon

HiolN4 Dengity=3.44 Thickness=0.283 microns
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Problematic low energy region: 2-3% transmission for Cu 3p-edge

Need other material: boron?
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Low energy ultra-high resolution RIXS at Cu l-edges
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L.-C. Duda et al. To be published
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Flow-cell for studies of fluid samples

View into vacuum chamber:

Removable holder
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Flow-cell for studies of fluid samples

Key features:
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Flow-cell for studies of fluid samples
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Examples for possible types of experiment
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Project:

sulphide chloride
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Fe,;O, nanoparticles 1n a
water suspension®

O1s-RIXS

——Fe;0, dried nanoparticles
——Fe;0, nanoparticle suspension
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“Fe,0, nanoparticles grown by Dr. Lionel Vayssieres
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Hydrated materials lose water in vacuum
Sodium cobaltates

O K-emission
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Hydrated materials lose water in vacuum
Na,CoO, n H,O
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Trapped bubbles and pressure build-up in button cell

H,0,

flow cell
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OCM oas cell for studies of atmospheric corrosion

e Uppsala/Stockholm collaboration (VR funded)
e metal films grown in situ on QCM
e study of surface degradation from a flow of corrosive air

e simultaneous in situ monitoring of mass change and SXES
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Schematic view of the OCM Gas cell

Coated electrode Electrode

WVacuum seal

100 nm window
Soft X-ray Synchrotron
emissiﬁn radiatiﬂn
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Schematic view of the OCM Gas cell
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Status quo

vacuum-tested QOCM-tested
SR-version

synchrotron studies
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Conclusions

Water-ion interaction
Window-technique hydrated

Button cell surprises

flow cells tor wet/gaseous
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